Objective: To describe stage of labor at admission among women with a prior cesarean, and examine its impact on intrapartum management and delivery mode.
| INTRODUCTION
Women with a prior cesarean delivery have an increased risk of uterine rupture, particularly during labor, as compared with those without a uterine scar. 1, 2 Close monitoring and swift surgical intervention are key elements of minimizing poor outcomes should uterine rupture occur; thus, early admission at onset of labor is recommended to allow close monitoring of this population of women. [3] [4] [5] Several studies from Sub-Saharan Africa document poor outcomes among women with a prior cesarean who present at health facilities in advanced labor. [6] [7] [8] [9] To our knowledge, however, few studies from this region have examined how pervasive such presentation is among women with a prior cesarean delivery, and the reasons why women might present at that time. The impact of stage of labor on intrapartum management decisions and delivery outcomes has also not been investigated in this setting.
To address this knowledge gap, the primary aim of the present study was to describe the stages of labor at admission among women with a prior cesarean delivery and to examine the effect of labor stage on both the clinical decision to allow an in-hospital trial of labor (TOL) and the ability to achieve a vaginal birth. The hypothesis was that women presenting in more advanced labor would be more likely to undergo in-hospital TOL and have a higher rate of vaginal birth after cesarean (VBAC) than would women presenting earlier. A secondary aim was to understand women's perspectives and to identify factors influencing the timing of their presentation at the facility.
| MATERIALS AND METHODS
The present prospective cohort study was conducted among women with at least one prior cesarean who were admitted for delivery between March 1 and June 30, 2015, at the Mbarara Regional
Referral Hospital, Mbarara, Uganda-a tertiary care facility in southwestern Uganda with approximately 12 000 deliveries per year and a cesarean rate of 39%. The exclusion criteria were multiple pregnancy or admission for a prepartum indication remote from delivery. Charts for all eligible women were reviewed on a daily basis after enrollment.
To understand the factors and behaviors influencing the women's timing of presentation, half the eligible women were approached to participate in a structured interview. Those with complete data for cervical status on admission who agreed to the interview formed the main study sample. Trained midwives screened all admitted patients, performed chart abstraction, and interviewed women. Data were obtained from charts for demographic data, obstetric history, referral history (women referred from another facility vs self-presented), pre-existing medical conditions (HIV, tuberculosis, asthma, diabetes, and cardiac or renal disease), cervical examination at admission, initial intrapartum management plan (initial written plan for management made on admission to the hospital), and maternal and perinatal adverse events.
Computer-generated random numbers were used to select which women would be approached to participate in the structured interview. The structured interviews were conducted with women after delivery and before discharge. Questions focused on socioeconomic status, education, prior deliveries, prenatal care, decision making and practices around the index pregnancy, preferences for delivery, and future reproductive goals.
The primary exposure of interest was cervical dilation on admission. Therefore, only women with complete information for this variable were included in the main study analysis. Participants were divided into two groups: those presenting with a cervical dilation of less than 4 cm (early presenters) and those presenting with a dilation of 4 cm or greater (late presenters). This cutoff was based on definitions of established labor in use in routine clinical practice in Uganda.
A sensitivity analysis using a cervical dilation of 6 cm or more as the cutoff for late presentation was also performed. Early or late presentation was tested for association with mode of delivery and initial intrapartum management plan on admission 
| RESULTS
During the study period, 3081 women were admitted for delivery ( Referrals from another health facility were generally uncommon but were significantly more frequent among late presenters than among early presenters (P=0.011) ( Table 1) . Although there was no association between labor stage at admission and income or educational level, significantly more early presenters than late presenters owned a mobile phone (P=0.013) ( Table 1) .
Most of the women in the study cohort received counseling about delivery in the context of a history of cesarean delivery (Table 2) .
A roughly equal proportion of women received prenatal care at a basic health center and at a center capable of performing cesareans (Table 2) . Most women reported some prenatal counseling in the index pregnancy ( Table 2 ). There were no differences between early and late presenters in terms of prenatal care location, counseling received after the first cesarean, or counseling during the prenatal period of the index pregnancy (Table 2) .
Most women preferred a vaginal delivery and believed that this mode was safer for mother and neonate (Table 2) . Although delivery preference did not differ between early and late presenters, a higher proportion of women who presented early than late believed that cesarean was safer for the mother (P=0.026) ( Table 2) . A similar, but nonsignificant, trend was seen for women who believed that cesarean was safer for the neonate (P=0.066) ( Table 2 ). Conversely, a higher proportion of women who desired future pregnancies presented late (P=0.014) ( Table 2) .
Women made the decision to seek care at a facility in half the cases ( Table 2 ). The involvement of husbands in this decision was more common among early presenters than among late presenters (P=0.022) ( Table 2 ). Once the decision had been made, most women arrived at the hospital within 6 hours.
Overall, 23 (12.2%) women had no documented intrapartum management plan on admission. The demographics, socioeconomic status, and obstetric characteristics of these women were compared with those of women with a plan (TOL or emergency cesarean), and no differences were found between the two groups (data not shown women allowed in-hospital TOL, only 18 ultimately delivered vaginally (9.6% of total sample). Women presenting late were significantly more likely to deliver vaginally even after adjustment (Table 3) . Only two women who presented early in labor delivered vaginally. Among both early and late presenters, the three most common indications for cesarean in the index pregnancy were cephalopelvic disproportion (32.4%), two or more prior cesareans (21.2%), and short interpregnancy interval (defined as <24 months; 17.7%) (Table S1 ). Other indications included scar tenderness, malpresentation, prior myomectomy, fetal indications, placental abnormality, macrosomia, uterine rupture, post-term, and poor obstetric history. None these indications differed between early and late presenters (Table S1 ).
There were 6 (3.2%) maternal adverse events and 10 (5.3%) perinatal adverse events. The maternal events included 2 (1.1%) uterine ruptures, 1 (0.5%) hysterectomy, 1 (0.5%) re-operation, 3 (1.6%) blood transfusions, and 3 (1.6%) prolonged stays in hospital. The perinatal events included 3 (1.6%) stillbirths, 5 (2.7%) neonates with a 5-minute Apgar score of less than 7, 5 (2.7%) neonatal referrals to the pediatric ward, and 1 (0.5%) early neonatal death.
In a sensitivity analysis for which 6-cm cervical dilation was used as a cutoff for early versus late presentation, the odds of VBAC and TOL were higher for women presenting late, similar to the findings based on 4 cm as a cutoff (data not shown). The associations observed between timing of presentation and obstetric factors, knowledge, and behavior at the 4-cm cutoff were also observed at the 6-cm cutoff (data not shown). No new associations emerged at the 6-cm cutoff (data not shown). 
| DISCUSSION
In the current study in a resource-limited setting, most women with a prior cesarean delivery presented in established labor. Additionally, more than one-third presented in advanced labor (cervical dilation >6 cm 12 ) and one-tenth presented in the second stage. Despite most women presenting in spontaneous labor, and a strong preference for vaginal delivery among the women, the rate of in-hospital TOL permitted on admission was low (25%), and most women delivered by a repeat cesarean.
T A B L E 1 Characteristics of the study population. The combination of presentation in advanced labor and a high rate of repeat cesarean increases the risks of poor outcomes for women.
In the short term, the risk of adverse maternal and perinatal adverse is higher for women undergoing intrapartum cesarean than for those with successful VBAC or unlabored repeat cesarean. 2 In the long term, the risk of placenta previa and abnormally adherent placenta, as well as more complex and challenging repeat cesareans, increases with each additional procedure. 13, 14 This is particularly concerning in Uganda, with a total fertility rate of 6.2.
15
It is possible that this conservative approach favoring repeat cesarean procedures has emerged owing to human and physical resource constraints that limit the ability either to monitor both maternal and fetal well-being closely, or to facilitate an emergency surgical response should uterine rupture or fetal compromise occur. However, more T A B L E 2 Knowledge, preferences, and behaviors of the study population. research is needed to understand decision making among providers because the TOL rate in the present study was lower than that reported in other settings where resource constraints are likely to be similar. 8, [16] [17] [18] [19] The study identified modifiable factors that can be targeted to The present study expands information on delivery among women with a prior cesarean in resource-limited settings. The prospective design allowed collection of detailed information on cervical dilation,
which has yet to be fully described in this population. Additionally, the study explored the women's perspective on labor, which to our knowledge has not been done in this population in Sub-Saharan Africa. However, the study also has some limitations. It was not possible to collect information such as the length of labor experienced before admission, which might have influenced the timing of presentation. Fetal presentation, position, and estimated fetal weight might also affect clinical decision making, but are not routinely recorded in the chart, and therefore it was not possible to assess their impact on TOL or VBAC rates. Last, the focus was to assess women's knowledge and behavior because this has not been addressed among women with a prior cesarean in the study setting. Provider knowledge, capacity, and motivations, in addition to institutional systems, might drive the clinical management demonstrated in the present study. This will be a focus of future work.
In conclusion, women with a prior cesarean commonly presented at a facility for childbirth in established spontaneous labor; although this increased the rate of TOL and VBAC at the facility, the overall rate of VBAC remained low. Modifiable factors were identified at the individual and health system level that might be targeted to encourage women with a prior cesarean to present earlier in labor. Further work is needed to understand the clinical decision making and provider management driving low TOL and VBAC.
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